Purpose -This paper aims to present a succinct review of guaranteed maximum price (GMP) and target cost contracting (TCC) concepts and features in general, and to identify the critical success factors for procuring GMP/TCC contracts from the Hong Kong perspective in particular.
Introduction
The construction industry has long suffered from several deficiencies, such as inequitable risk allocation, limited trust and misalignment of objectives amongst contracting parties, together with a lack of incentives to improve project performance, leading to project delays, cost overruns, difficulty in resolving claims and a win-lose climate (Moore et al., 1992; Chan et al., 2004) . As rightly pointed out by the Construction Industry Review Committee of the Hong Kong Special Administrative Region, strong alarms have also been raised because of the conventional practice of awarding contracts to the lowest bidders, which has resulted in low profit margins (Construction Industry Review Committee, 2001) . These besetting problems have instigated the need for a new procurement approach in order to rectify the deteriorating situations.
Both the guaranteed maximum price (GMP) and target cost contracting (TCC) schemes are such project procurement strategies which attempt to mitigate risks, avoid dispute/claim occurrence, integrate the diverse interests of a complex construction project and offer incentives to provide value-added services. Triumphant overseas cases indicated that the GMP/TCC arrangement can only accrue considerable mutual benefits to all of the contracting parties involved, provided that they are properly structured, implemented and managed (Trench, 1991; Walker et al., 2000) .
GMP/TCC has received considerable attention in the United States, United Kingdom and Australia over recent years. For example, the New Engineering Contract which includes various target cost contract options has been adopted in the engineering and construction sectors throughout the United Kingdom and overseas for many years (Broome and Perry, Harris (2002) claimed that while the New Wembley National Stadium located in London, England procured under a GMP form of contract was finally open in March 2007, it cost more than £757 million (over original estimated budget of £200 million back in 1996), and opened almost two years behind schedule with its troubles widely reported, e.g. two high profile court cases between the main contractor and steel contractor. But the National Museum of Australia Project had achieved outstanding project outcomes under the designand-build alliancing arrangement with a target cost contracting approach (Walker et al., 2002) . So it is worthwhile examining the underlying reasons for the favourable or unfavourable project performance when a GMP/TCC contract is adopted.
The GMP arrangement based on a target cost concept has been gaining popularity in Hong Kong amongst other alternative integrated procurement strategies since the completion of the first project introducing GMP in August of 1999. Being a high-rise private commercial development of "1063 King's Road" located in Quarry Bay, the project was completed on schedule and the final out-turn cost is 11%-38% less than similar buildings using the traditional procurement system (Ho, 2000) . However, not all of these GMP/TCC projects have been equally successful even though GMP/TCC has been practiced in the United States, United Kingdom and Australia for several years. Besides, very limited research evidence especially in the Hong Kong context has demonstrated the levels of success and lessons learned from those previous GMP/TCC projects, despite multitudinous literature about the practices of GMP/TCC in overseas countries (e.g. Trench, 1991; Gilbreath, 1992; Kerzner, 1995; Ferreira and Rogerson, 1999; Blumkin and Schwartz, 2003) . This paper therefore aims to identify and analyse the critical success factors for implementing GMP/TCC construction projects by evaluating empirically the opinions of local project participants on which ingredients make GMP/TCC a success. The underlying philosophy and features of GMP/TCC, research methodology, together with the analysis and discussion of survey results are presented and explained. The success factors behind using GMP/TCC are worthy of in-depth investigation in order to achieve future construction excellence.
What are GMP and TCC?
GMP/TCC is an incentive-based procurement strategy which will award the contractor for any savings made against the guaranteed price or target cost and will penalise him when this (Final Accepted Manuscript) , Volume 8, Issue 3, July 2010, Pages 179-201 Page 4 sum is exceeded as a result of his own mismanagement or negligence according to a preagreed share ratio (Masterman, 2002) . The contractor usually includes a sum for future design development in the form of GMP/TCC allowance and for any unforeseeable risks associated with the project (Gander and Hemsley, 1997) .
Journal of Facilities Management (JFM)

Target cost contracting (TCC)
The National Economic Development Office (United Kingdom) -Civil Engineering (1982) Trench (1991) shared the same view that under a target cost contract, the actual cost of completing the work is evaluated and compared with an estimate or target cost of the work and the differences within a cost band are shared between the employer and the contractor. It is a unique arrangement that shifts from the fixed price approach to a target cost approach based on joint determination and agreement between the contractor and the client on the allocation of shared risks.
owner and contractor, whereas the contractor assumes the responsibility for any overrun beyond the guaranteed maximum price."
Hence, GMP can be considered as one of the forms of TCC with the sharing arrangement limited solely to the gain (Perry and Thompson, 1982) . Hence, under the operational mechanisms of GMP and TCC, an agreed ceiling price and a gain-share/pain-share arrangement are developed in the construction contract under this agreement (Clough and Sears, 1994) . Figure 1 shows a typical procurement route of the GMP/TCC approach. If a GMP/TCC project is procured on a negotiated contract basis, the preferred contractor has already been sought through a long-term corporate business relationship. However, in the case of selective tendering basis, tenderers will be invited to pre-qualify in the normal manner by submitting a preliminary proposal detailing corporate strength, relevant work experience, past track record, expertise in alternative procurement methods, technical competence, financial stability, organisational structures and personnel, partnering commitment, etc. Subsequently, the proposals are reviewed by the client in collaboration with his team of consultants. After rigorous evaluation, a group of pre-qualified contractors will be shortlisted and invited to submit a tender (Hong Kong Housing Authority, 2006) .
Key features of GMP/TCC
Tendering method
After tender evaluation, shortlisted tenderers are then requested during the second stage to submit more detailed proposals based on: (1) bills of quantities; (2) a more completed set of design drawings (e.g. 80%); and (3) performance specifications for works packages. Under the negotiated tendering approach, the requirement does not detract from the objectives of obtaining a competitive tender, as the majority of the subcontract packages are ultimately tendered on an 'open-book' competitive tender basis. This information exchange, however, requires a high level of mutual trust amongst the project team members, especially the main contractor. The quantum of the subcontract packages competitively tendered may range from With regard to the information required for GMP/TCC contracts, both the guaranteed maximum price and target cost are estimated based on preliminary design documentation provided by client and his team of consultants. Tender documents for GMP contracts usually comprise: (1) cost for main contractor's direct works (e.g. substructure works, reinforced concrete superstructure works, finishing works, etc); (2) domestic subcontractor's works packages (e.g. electrical and mechanical installation, MVAC installation, plumbing and drainage, fire services installation, lift installation, etc); (3) provisional quantities; (4) provisional sums; and (5) design development allowance (Hong Kong Housing Authority, 2006) . 'Provisional Quantities' means works quantified at the time of contracting based on a specification which is reasonably defined but where the design has not progressed to (Final Accepted Manuscript), Volume 8, Issue 3, July 2010, Pages 179-201 Page 7 ascertain a defined quantum of works. 'Provisional Sums' means sums provided for work or expenditure which cannot be entirely foreseen, defined, quantified or detailed at the time the tender documents are issued (items without Bills of Quantities). The information provided in the tender documents is not sufficient for construction and completion of the works. The contractor thus allows in his tender pricing for design development. Further design information will be provided by the client and his team of consultants after the target cost is agreed and issued to the main contractor under Architect's Instructions.
Generally, tender documents for domestic subcontractor's works packages will be prepared by the main contractor in conjunction with the team of consultants. The tender documents will be issued to pre-qualified or preferred subcontractors to control the range and quality of work. The main contractor must identify any GMP variations (i.e. subject to a re-calculation of the GMP) within the subcontract tender documents prior to the issue of tenders (Fan and Greenwood, 2004) . Upon issue of the subcontract tender documents to the tenderers, the main contractor is deemed to have accepted that the scope of work described by the tender document for that particular subcontractor's works package is within the allowances included for design development (i.e. not subject to a re-calculation of the GMP).
Tenders will then be analysed by the main contractor together with his team of consultants and the team will jointly make recommendations to the client for award on a competitive 'open-book' arrangement, and subcontractors can be assured of a fair assessment of their tendered sum (Hong Kong Housing Authority, 2006) . The main contractor will enter into a domestic subcontract with the successful subcontractor. This process eliminates the requirement to adopt nominated subcontracts and their inherent liabilities. The main contractor also assures that the subcontractors will not assign or sublet their works without the approval of the client. Any procurement savings generated in the tendering of the domestic subcontractors' works will be incorporated into the final out-turn costs, and will form the basis for calculation of shared savings at completion of the project.
Pricing mechanism
A GMP/TCC contract, like other standard cost-based contracts, requires that details of the contractor's tender pricing for any GMP/TCC subcontract works packages be made fully available to the client but usually through an 'open-book' accounting arrangement. The contractor's accounts must be open to scrutiny by the client, and the client must satisfy himself that the contractor's supporting staff on-site will include a strong administrative team and an accountant experienced in this procedure. The client pays these costs to the main contractor subject to satisfactory checks of constructed facilities. The use of open-book accounting regime enables better accountability and quantification of the costs of risk (National Economic Development Office, 1982) .
The GMP/TCC procurement approach is also characterised by the agreement that the works will be completed within the contract period and the cost to the client will not exceed the target cost, as warranted by the contractor (Gander and Hemsley, 1997) . In adopting the GMP approach, Cantirino and Fodor (2003) stated that in case the actual cost is greater than the negotiated guaranteed maximum price, the client will merely be liable up to the guaranteed maximum amount and the excess costs would be solely paid by the contractor. The price ceiling is set for the project and the financial risk borne by the client is moderated significantly (Boukendour and Bah, 2001 ).
As emphasised, the gain-share/pain-share mechanism is another unique feature of the target cost contracting strategy introduced to the construction contract (Trench, 1991) . If there are any savings or losses resulting from a difference between the actual cost and the target cost, there is a sharing function to split the 'gain/pain' between the client and the contractor. This mechanism thus creates a strong incentive for the contractor to save project cost by incorporating contractor's expertise and innovations in both design and construction methods.
Contractor's inputs in design and construction
GMP/TCC is regarded as a crossover of traditional design-bid-build and design-and-build contracts (Fan and Greenwood, 2004) . Figure 2 compares the characteristics amongst the three procurement approaches. GMP/TCC can bring in expertise in building designs and innovations in construction methods or materials from the contractor (Masterman, 2002) .
Whereas both GMP/TCC and design-and-build contracts are structured for better utilisation of contractor's expertise, GMP/TCC allows opportunity for clients to exercise greater control over the process of design development and project cost whilst at the same time integrating contractor's expertise and innovations under a defined framework. 
Project variations (architect's instructions)
In a typical GMP/TCC construction project, two types of variations are often pre-defined under the conditions of contract: (1) design development changes (i.e. non GMP/TCC variations); and (2) GMP/TCC variations (Gander and Hemsley, 1997) . The design development changes do not trigger a re-calculation of the GMP or target cost because they are deemed to be included in the fixed lump sum of main contractor's direct works finalised at contract award. However, GMP/TCC variations can allow for the re-calculation of the GMP or target cost and they will be valued in accordance with the measured works and schedule of rates. Generally, GMP/TCC variations arise only due to: (1) changes in scope of work such as change in floor area or volume; (2) change in function of an area; (3) change in quality of an area; (4) adjustment of provisional quantities or provisional sums; (5) corrected quantity errors by consultants; and (6) unexpected additional fees or charges imposed by statutory authorities (Fan and Greenwood, 2004) . Extras should therefore be related to scope changes requested by the client. The net cost adjustment of such GMP/TCC variations will be added to (for 'addition' work) or subtracted from (for 'omission' work) the contract GMP or target cost. Volume 8, Issue 3, July 2010, Pages 179-201 Page 10 The contractor should notify the architect in writing, advising the value and extension of time (if any) if the contractor wishes to make a claim arising out of a GMP/TCC variation; or he disagrees with the architect's decision as to whether or not the architect's instruction is a GMP/TCC variation. If the architect and the contractor disagree on the definition of a GMP/TCC variation, the architect will convene a meeting of the Adjudication Committee to determine the nature and extent of the variation, and to facilitate the resolution of any unresolved issues, which involves representatives from client, architect, quantity surveyor and main contractor (Hong Kong Housing Authority, 2006) . The intent is to settle any issues at source with a view to enhancing project efficiency and accountability.
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Research methodology
Research framework
Walker (1997) provided a useful general model of a research process for basic and applied research in the field of construction. The specific methodology of this research study undertaken in Hong Kong follows the concept of Walker (1997)'s model, which is based on an extensive literature review, in-depth face-to-face interview and an empirical questionnaire survey. The general model is perceived to be applicable and useful to this study in identifying and analysing the critical success factors for target cost contracts in construction. The research tools were applied in collecting appropriate and sufficient information and data of projects using GMP/TCC based contracts in Hong Kong. The scope of the study was restricted to those construction projects which were completed recently under the GMP/TCC approach in Hong Kong. Contacts were made with the key participants of the target projects for data collection.
Survey questionnaire
The research study started with an extensive review of relevant contemporary materials from textbooks, journal articles, conference papers, research reports, dissertation reports, professional journals, seminar notes and internet information to capture background knowledge about GMP/TCC concepts and applications. The objective of the literature review was to develop an overall research framework for the research study and to prepare an appropriate template for the questionnaire survey. All of the reported factors for GMP/TCC (Final Accepted Manuscript), Volume 8, Issue 3, July 2010, Pages 179-201 Page 11 success were considered to develop a list of items for empirical testing. The identified success factors were scrutinised and verified through a series of face-to-face interviews with a number of selected industrial practitioners possessing eminent experience in GMP/TCC, including senior management representatives and site management staff of client, consultant and main contractor organisations in Hong Kong (Chan et al., 2007a) . In all, ten individuals at the managerial level were interviewed between January and April of 2006 (Table 1 ). The interviews were found useful in acquiring a deep understanding of GMP/TCC practices in Hong Kong, as well as in facilitating the development and refinement of the empirical research questionnaire. The draft of the empirical survey questionnaire was also reviewed by the interviewees during interviews. Since no adverse comments were received from them, the draft questionnaire was taken as the final empirical questionnaire for investigation. A total of ten critical success factors for GMP/TCC (Table 2) primarily sought from the contemporary literature and previous face-to-face interviews constitute the basis of the empirical survey questionnaire. 5. Reasonable share of cost saving and fair risk allocation.
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6. Partnering spirit from all contracting parties.
7. Early involvement of the contractor in design development.
8. Establishment of adjudication committee and meeting.
9. Proactive main contractor throughout the GMP/TCC process. (Final Accepted Manuscript) , Volume 8, Issue 3, July 2010, Pages 179-201 Page 13
Finally, a total of 41 valid completed survey questionnaires were received, producing 21.5% of the response rate. Given that GMP/TCC is a relatively new contractual arrangement being adopted in Hong Kong, this level of response was perceived as acceptable and sufficient for further statistical analysis. Table 3 gives the breakdown of the 41 returned questionnaires obtained from different key industry stakeholders: client organisations (15 respondents), consultant firms comprising various disciplines of architectural, engineering and quantity surveying (12 respondents) and main contractors (14 respondents). Thus, it is believed that each of the three groups was adequately represented in the survey. 
Methods of data analysis
Mean score ranking technique
Journal of Facilities Management (JFM) (Final Accepted Manuscript), Volume 8, Issue 3, July 2010, Pages 179-201 Quantitative data gleaned from the questionnaire survey were analysed by applying nonparametric statistical techniques. Descriptive statistics and mean score (Chan et al., 2003) were generated to evaluate the relative importance of the critical success factors for GMP/TCC using the Statistical Package for Social Sciences (SPSS). Respondents were further divided into three different categories of survey groups based on their roles involved in a project (i.e. whether client group, contractor group or consultant group) with a view to conducting more meaningful cross-comparisons on the success factors for GMP/TCC under investigation. The five-point Likert scale mentioned above was applied to determine the mean score for each success factor, which was then used to give their relative rankings in descending order of importance. These rankings made it possible to cross-compare the relative importance of the success factors across different groups of respondents.
Cronbach's alpha reliability test
The Cronbach's alpha reliability (the scale of coefficient) measures were used to verify the internal consistency amongst the responses under the adopted Likert scale of measurement regarding the success factors for GMP/TCC (Sanotos, 1999; Norusis, 2002) . The Cronbach's alpha coefficients range from 0 to 1 in value and may be used to describe the reliability of factors extracted from dichotomous and/or multi-point formatted questionnaires or scales (Sanotos, 1999) . If the items making up the score are all identical and perfectly correlated, then α = 1. If the items are all independent, then α = 0. Thus, the higher the score, the more reliable the generated scale will be. Yip and Poon (2009) recommended acceptable alpha values of at least 0.5 for general attitude or perception assessment similar to this study. The Cronbach's alpha tests were employed to test the reliability of the scales of the success factors for implementing the GMP/TCC practices in the questionnaire survey.
Kendall's concordance test
The Kendall's coefficient of concordance (W) was applied to measure the agreement of different respondents on their rankings of success factors based on mean values within a particular survey group (Siegel and Castellan, 1988) . This statistical analysis aims to ascertain whether the respondents within an individual group respond in a consistent manner or not. Values of W can range from 0 to 1, with 0 indicating perfect disagreement and 1
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Page 16 giving perfect agreement (Daniel, 1978) . If the Kendall's coefficient of concordance (W) is statistically significant at a pre-defined significance level of say 5% (0.05), then a reasonable degree of consensus amongst the respondents within the group on the rankings of the success factors is indicated. In other words, a high or significant value of W reflects that different parties are essentially applying the same standard in ranking the success factors.
According to Siegel and Castellan (1988) , W is only suitable when the number of attributes is less than or equal to 7. If the number of attributes is greater than 7, chi-square is used as a near approximation instead. If the actual calculated chi-square value equals or exceeds the critical value derived from the table for a certain level of significance and a particular value of degrees of freedom, then the null hypothesis that the respondents' sets of rankings are unrelated (independent) to each other within a survey group can be rejected.
Spearman's rank correlation test
The level of agreement between any two survey groups on their rankings of the success factors for GMP/TCC scheme was measured by the Spearman's rank correlation coefficient (r s ). The coefficient (r s ) ranges between -1 and +1. A value of +1 indicates a perfect positive linear correlation whereas negative values indicate negative linear correlation meaning that low ranking on one is associated with high ranking on the other. If the correlation is close to 0, then it implies that no linear relationship is present between the two groups on the variable (Albright et al., 2006 ). If r s was statistically significant at a pre-determined significance level of say 5% (0.05) (i.e. the actual calculated p-value < the allowable value of 0.05), then the null hypothesis that no significant correlation between the two groups on the rankings can be rejected. Therefore, there is adequate evidence to conclude that there is no significant disagreement between the two groups on the ranking exercise.
One-way ANOVA test
One-way analysis of variance (ANOVA) test for multiple samples were also carried out to detect any differences between the respondent groups on the mean values of their responses for a specific success factor for GMP/TCC. If the test result was significant at the 0.05 level, then the null hypothesis that no significant differences in the mean values between the respondent groups can be rejected. Thus, there is sufficient evidence to conclude that there are significant differences in the mean values between the respondent groups (Norusis, 2002) .
Presentation and analysis of survey findings
The analysis results derived from the empirical questionnaire survey were cross-referenced to the reported literature and to complement each other for validation wherever appropriate.
Overall ranking of the success factors for GMP/TCC
The Cronbach's alpha coefficient for the ten rated identified success factors for GMP/TCC is 0.681 (F statistics = 11.360, p = 0.000) implying that the scale used for measuring these parameters is reliable at the 5% significance level. Table 4 The GMP/TCC provision would involve the contractor in increased financial risk as the excess costs over the target cost due to uncertainties during the design development will be solely borne by him (Stukhart, 1984) . Hence, Sadler (2004) highlighted that construction projects procured by target cost contracting rely heavily on fairness and mutual trust. With the feature of unclear scope of work at tender stage under the GMP/TCC methodology, Mills and Harris (1995) found that setting reasonable target cost and share of cost saving/loss between client and contractor are essential to the operation of GMP/TCC scheme. Sadler (2004) recommended that clients should evaluate the combination of fee and share not only to allocate the risks on a fair basis, but also to ensure that the incentive is of sufficient impetus to motivate the contractor. Perry and Barnes (2000) put forth a strong case for avoiding setting the contractor's share at less than 50%. Tang and Lam (2003) suggested various percentages of shares between client and contractor depending on the extent of cost saving achieved for GMP construction projects in Hong Kong as indicated in Table 5 .
On the other hand, a clear and fair allocation of risks between client and contractor is vital to the success of a GMP/TCC project as well (Mills and Harris, 1995) . The onerous or (Final Accepted Manuscript), Volume 8, Issue 3, July 2010, Pages 179-201 Page 18 inequitable risk apportionment can be conducive to intractable disputes and costly claims.
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Thus, clients should allow an allowance for design development and risks clearly and rationally within the tender (Sadler, 2004) . Fan and Greenwood (2004) advocated that contractors should be well prepared to recognise the risks they have taken on board, beware of undescribed work during the process of 'design development', and ensure that their subcontractors' bids reasonably reflect the risks that they will be shouldering. Decisions should also be made about the nature of contracting process, the employer's requirements and what is actually encompassed within the scope of work in order to make a realistic assessment of the bid price (Lewis, 1999) . Final out-turn cost ≤ Final GMP (a) Saving < 5% 67% 33%
(b) Saving = 5%-10% 50% 50%
(c) Saving > 10% 33% 67%
The survey results are consistent with the proposition made by Tay et al. (2000) that partnering spirit or close working relationship amongst all contracting parties is one of the most essential factors to drive the success of a target cost project. Previous interviewed industrial practitioners also held a consistent perception that partnering spirit should be developed hand-in-hand with GMP/TCC to make the project a success (Chan et al., 2007a) . (1982) also emphasised that the adoption of 'open-book accounting' can achieve better accountability and decent working relationship. Furthermore, the adjudication process is imperative to ensure that any disputes can be promptly resolved at site level and maintain the harmonious working relationship by an independent party. One of the previous interviewees further suggested that the adjudication procedures should be adequately followed to minimise the potential for disputes (Chan et al., 2007a) . The Adjudication Committee therefore plays an important role in avoiding intractable disputes but its success would be highly dependent on mutual trust and partnering commitment between the client's team and contractor's team (Sadler, 2004 ).
In addition, Item 4 'A right selection of project team' (Mean = 4.46; SD = 0.745) and Item 9
'Proactive main contractor throughout the GMP/TCC process' (Mean = 4.37; SD = 0.662)
were also highly rated as another two significant determinants of GMP/TCC success. Gander and Hemsley (1997) supported the recruitment of an experienced project team is crucial to the success of a GMP/TCC project, as inexperienced or claim-conscious GMP/TCC contractors may generate a lack of clarity regarding their roles and responsibilities. Hence, the success of GMP/TCC depends largely on contractor's initiative and expertise to propose alternatives for best value products, mutual trust, as well as the receptiveness and competence of both the project team and the contractor for innovation (Gander and Hemsley, 1997) .
Selecting the right partners with requisite commitment and competence on mutual trust, effective communication and productive conflict resolution is therefore an essential ingredient for underpinning the success of the GMP/TCC approach (Chan et al., 2002) .
It is also worth noting that Item 2 'Well-defined scope of work in client's project brief' (Mean = 4.39; SD = 0.771) and Item 7 'Early involvement of the contractor in design development'
(Mean = 4.30; SD = 0.648) are favourably scored to be success factors for GMP/TCC projects. The uncertain scope of work during the design development has been proved as the major inherent shortcoming of the GMP/TCC scheme. As disputes often arise between the client and the contractor over whether client's changes are design development or scope change, the scope of contractor's work has to be clearly defined under the client's project brief (Tang, 2005) . With design development being a continuously evolving process in GMP/TCC contracts, interpretation of changes whether they arise out of design development or they are classified as GMP /TCC variations could lead to potential disputes if not readily resolved (Gander and Hemsley, 1997) . Thus, it is important to define the scope of work as detailed and accurate as possible at the initial stage of a GMP/TCC project and to keep scope changes or necessary variations to a minimum.
On the other hand, Sadler (2004) opined that tapping in the expertise of the contractor during the early design stage is beneficial to target cost-type contracts. If a proactive contractor is involved more at the pre-construction stage, advanced works and programme planning particularly in materials procurement and the buildability of project design will be remarkably enhanced. Their early participation and influences on the design development process, construction methods and materials selection are vital to GMP/TCC success in terms of time, cost and quality (Hong Kong Housing Authority, 2006) . This early involvement allows both client and contractor to determine the appropriate ownership of risks and encourages reaching an equitable allocation of risks associated with a GMP/TCC project (Sadler, 2004) . Opinions sought from those industrial practitioners based on the questionnaire survey related to those key factors driving the success of GMP/TCC projects are summarised in Figure 5 . 
Agreement of respondents within each survey group
The critical success factors for GMP/TCC were also assessed from different perspectives of the client group, contractor group and consultant group. As all of the key active players in adopting GMP/TCC had been included in the questionnaire survey, it was considered that the opinions and findings could substantially represent the GMP/TCC project pool in Hong Kong over the past decade of 1998-2007. Although the number of respondents drawn from each of the three respondent groups was relatively small, the research findings were still considered valid and representative given the scarce number of construction projects procured with the GMP/TCC approach in Hong Kong (about 20 as cited by Chan et al., 2007b) . The rankings derived from each of the respondent groups were transformed into a matrix as the imported data for the calculations of the Kendall's coefficients of concordance (W) as shown in Table 6 . The Kendall's coefficient of concordance (W) for the rankings of success factors was 0.232, 0.276, 0.350 and 0.195 for 'all respondent group', 'client group', 'contractor group' and 'consultant group' respectively. The computed W's were all significant with p = 0.05.
As the number of attributes considered were above seven, as mentioned previously the chisquare value would be referred to rather than the W value. According to the degree of freedom (10 -1 = 9) and the allowable level of significance [5% as adopted by Chan et al., (2003) ], the critical value of chi-square from 'There is no significant agreement amongst different respondents on the rankings within a particular group' has to be rejected. Therefore, there is sufficient evidence to conclude that there is significant degree of agreement amongst the respondents within each group on the rankings of the success factors for GMP/TCC.
Agreement of respondents between survey groups
Since the internal consistency of the rankings within all respondent group and within each of the three respondent groups was now established, the next stage of analysis was to test whether there is any similar substantial agreement on the rankings amongst the respondents across the three various groups. Table 7 provides the test results of Spearman's rank correlation coefficients (r s ) and the corresponding significance levels. The null hypotheses that no significant correlation between clients-contractors, clients-consultants and contractors-consultants on the rankings of GMP/TCC success factors can be rejected. Hence, there is adequate evidence to conclude that there is no significant disagreement between any two groups in terms of the ranking exercise. This reflects the apparent unanimous consensus on the perceptions of the success factors for GMP/TCC amongst the three respondent groups.
For example, there was considerable agreement across all of the three parties that Item 5 'Reasonable share of cost saving and fair risk allocation' (ranked as either 1st or 2nd), and Item 6 'Partnering spirit from all contracting parties' (ranked as either 2nd or 3rd), which are the two most significant determinants of success for GMP/TCC projects. The results are in line with the findings reported by Tang and Lam (2003) and Tay et al. (2000) . The same observations were detected as well for Items 3, 8 and 1. For specific determinants of success for GMP/TCC, it was interesting to realise from the oneway ANOVA test for multiple samples that there are significant differences amongst the three groups of respondents concerning their perceptions on Item 7 'Early involvement of the contractor in design development' (sig. = 0.022). Independent 2-sample t-test further reflected that the contractor group rated significantly higher (Mean = 4.62; Rank = 3) on this factor than the consultant group (Mean = 4.00; Rank = 8) conducive to a noticeable difference with a significance level of 0.007 as sought by Chan et al. (2007b) . This indicates that the consultants agree less on early participation of the contractor in project design to be an essential contributor to GMP/TCC success whereas the contractors concur more on their integration of expertise and innovative ideas into both design and construction for enhancing the buildability of project (Masterman, 2002; Hong Kong Housing Authority, 2006) . These conspicuous differing perceptions may be attributed to the fact that under the traditional industry practice, the design work would be entirely undertaken by an independent team of design consultants due to their inherent expertise and professional training rather than the contractor himself except for design-and-build form of procurement. It seems that this arrangement under GMP/TCC contracts would diminish the role and importance of the design consultant team and thus the consultant group rated this factor comparatively lower than the contractor group.
Conclusions
The construction industry is characterised by fragmentation and traditional adversarial working relationship. The traditional form of design-bid-build procurement approach used within the Hong Kong construction industry was perceived as being poorly suited to the open (Final Accepted Manuscript), Volume 8, Issue 3, July 2010, Pages 179-201 Page 25 and transparent working relationship. The acknowledgement of the important role of motivation and its influence on project success has thereby led to the increased use of incentive schemes, which has been globally recommended as an effective procurement means of realising high-risk construction projects and improving confrontational working culture (Wong, 2006) . GMP/TCC aims to develop a co-operative teamwork spirit based on a decent partnering working relationship. This research study, through an extensive review of contemporary literature and an industrywide empirical questionnaire survey, has accomplished a comprehensive analysis of the significant successful ingredients for administering GMP/TCC contracts based on previous GMP/TCC construction projects in Hong Kong. Five essential successful ingredients for implementing GMP/TCC scheme identified from this study include: (1) Hence, a series of in-depth case studies of various GMP/TCC projects should be launched in future to verify the applicability and reliability of those critical success factors identified and to substantiate the conclusions derived from this preliminary study based on the limited samples. The research findings are also particularly useful in providing sufficient groundwork for client bodies and contracting organisations to develop a set of best practice guidelines for launching GMP/TCC scheme for future target cost-based construction projects, both locally and overseas. Even though the critical success factors for procuring GMP/TCC contracts are identified based in Hong Kong, the same research methodology may be applied in other parts of the world such as the United States, United Kingdom and Australia to glean opinions of relevant key project stakeholders for international comparisons with respect to their similarities and differences.
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Limitations of the research study include the conclusions drawn are indicative rather than conclusive, as merely 41 completed survey questionnaires were received and analysed owing to a limited number of GMP/TCC construction projects in Hong Kong. The number of case studies is also limited but the survey findings would be valuable as a pilot study for future investigations in this area. Moreover, the research was confined to the GMP/TCC practices within the Hong Kong construction industry. Due to limited resources, the comparison of project performance between the local GMP/TCC projects with overseas projects and other procurement strategies other than traditional fixed-price contracts were excluded from this study.
The project delivery method of GMP/TCC is still at an infant stage of development in Hong Kong, and the pace of introducing their concepts and applications in construction is gaining drastic momentum. For those who succeed in committing to GMP/TCC philosophy, the rewards are significant and tangible. A wider adoption of the GMP/TCC arrangements should be recommended across a broad spectrum of the whole construction industry, in order to reap sustainable benefits for construction excellence. Another on-going research project focusing on determining, allocating and mitigating the key risk factors, together with assessing different risk sharing mechanisms for GMP/TCC projects is being launched in Hong Kong, and the major research outcomes will be disseminated via future publications (e.g. .
